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is almost absent, so that chip separation is almost entirely due to shearing
action along lines similar to AB (Fig. 131). -

In the flow type of chip the metal flows by means of continuous plastic
deformation and forms a long ribbon which when examined micro-
scopically shows no signs of any tears or other discontinuities.

The " Built-up Edge." If a tool which has been working for some
time under fairly arduous conditions of speed and cut is examined, it will
frequently be found that at the extreme edge of the tool there is a little
pile of material which firmly adheres to the metal of the tool and which
can only be removed by the application of considerable force. During
the action of the tool this piled up material seems to form a " false "
cutting edge to the tool and it is usually referred to as " the built-up
edge." The built-up edge appears to be formed by the adherence of the
metal of the chip, because of the great pressure, to the face of the tool,
followed by rupture and sliding of the chip material over the similar
material which has adhered to the face of the tool. According to Ernst
the built-up edge increases in height until the upper portion becomes
unstable and breaks away, the building up process then commencing once
more and the cycle being repeated many times per second. In the lecture
referred to above he gives microphotographs showing part of the built-up
edge adhering to the tool and part to the chip. For further information
on this subject the reader is referred to the works listed at the end of
Chapter 11 and especially to " Work-Hardening Properties of Metals/'
by E. G. Herbert, Trans.*A.S.M.E., 1926.

Cutting Speeds, Feeds, and Tool Life. Most of the experimental
work carried out on cutting tools has not been of the fundamental nature
of that mentioned above, but has been more immediately practical in aim
and has sought to determine the optimum conditions of cutting speed,
depth of cut, feed, tool angles, etc., to give a required tool life. It will
be convenient, however, to defer consideration of the results of these
researches until somewhat later.